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and the second maximum in hadron elastic cross-
-sections ( pp-elastic scattering). The depen-
dence exf V**^ helps this idea very 
much. Reasonable choice of model parameters 
easily allows one to reconcile the qualitative 
behaviour near the maximum-œinimum positions. 
Of course, the strict quantitative destription 
for such large t (t~ 1.5-3 GeV2 ) strongly 
depends on the model but the existence of the 
«Pomeron bound state" is very probable 
property of the considered scheme. 
Papers ^  and ^  contain all necessary 
references. 
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THEORY OF T^E POMERON WITH INTERCEPT L1RGER 
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D.Amati 
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What I will tell you is contained in two 
recent CERN preprints Ref. Th 2152 and 2185. 
The physicists involved are M.Giafaloni, 
M.Le Bellac, G.Marchesini, G. Pari si and myself. 
I will not discuss the motivation for 
this research and, neither, the Gribov 
lagrangian that we adopt for the self interac-
ting pomeron. This is given by 
Indeed if l>Nfyt* $ , we see from (2) that 
"D 0 does not explode and one can check that 
higher iterations are even smaller. In other 
words, for all there is a region in ê 
space in which-at fixed ^ - the perturbative 
expansion of à? as given by (l) is meaningful. 
But if we want to understand asymptotic 
properties of the theory we will be 
forced to find nonperturbative solution of it 
if /4> 0. 
We will use a hamiltonian method. The 
time evolution of the theory is given by ç 
and, therefore, the asymptotic properties will 
defined in a space with an ( imaginary) time 
^ and a two dimensional space ê . For ^t<0 
the perturbative series is meaningful and gives 
rise to the Gribov calculus. The pomeron pro-
pagator is given by -/l 
ForyM>0 the perturbative series loses its 
meaning in the sence that every order dominates 
over the preceding. This is however not true 
outside of the disc defined &Jj : 
where 
If we call ^
 0 and the eigenfunctions of 
the two lowest eigenstates we have that the 
matrix elements of V and V in ihis basis 
are given by 
Fig. 2 
For &e we have a single -vacuum $ 0 ~ ~ ^ ^ ° 
and a continuum with a gap that (Joes to zero 
a s A-*> & c # For & < & c we find two degenerate 
ground states. One is still 5© » the other 
"Y o is a negative metric one which is a 
product of local states only if b> = 0 * 
™ ~ ' _ -v i 
x ) The definition of is 'Sot* where 
Vj is the metric operator that a.ppears 
in eq. (4). 
be controlled by the lower lying eigenstates. 
To determine them together with their 
eigenvalues, will be our task. 
Let us first remark, that due to the \> 
in front of the trilinear term in (l), |^ will 
not be hermitean. However it exists a unitary 
operator L that transforms H irîto ^  i.e, 
We will introduce a lattice in I space 
( inter-lattice distance a). Then 
where ,£) means near neighbours* Our 
procedure is to first solve the single site 
dynamics and, then, to introduce the intersite 
coupling. The single site drastics was solved 
in earlier papers ( 7. jM e s sand :*ini, D.Amati 
and R.Jengo. Nucl.Phys. B108,425 Cl976); R.Jengo. 
Nucl.Phys. KL08, 447 (1976); J.Bronsan, 
J.Shapiro and R.Sugar. Santa Barbara preprint 
(1976) ) . The outcoming spectrum has the 
structure of Fig.l. 
The lowest lying state is the single site 
x) 
vacuum i.e. J 
We will now introduce the interlattice 
interaction by keeping at each site only the 
two lowest lying levels. This approximation is 
expected to correctly represent the lowest 
lying levels of the whole system and, in 
particular, the phase transition. Introducing 
the representations (7) for the fields we can 
write the hamiltonian with a spin formalism as: 
The spectrum of H looks as fig.2 
reason of the vacuum dynamical instability, 
is better to start from a single dimensional Ê 
space and with & ^ o
 1 where 
Fig. 3 
we find that it evolves in time by expanding 
with a finite velocity. We therefore understand 
the vacmumj-nstahllity. If a local field Vc C°l 
operator (o| is applied to the vacuum j£ 
it gives rise at 0 the state ^ which 
gives a single site box state which expands 
therefore with time . At infinite ^ ,X A 
will be excited at all sites and would 
have gone into Y 0 • ^ n e z e r o & aP state ^£ o 
lies over the vacuum ?o and depletes it 
dynamically. 
The introduction of & does not change 
the picture ( as far as & ù*c ). it is easy 
to get from these results that £ = 1 outside 
the box ( disc in two-dimensional § space) 
this being a basic requirement of any reggeon 
theory. On the other hand,eq. (ll) restricted 
to the disc gives rise to total eross section 
increasing as 
"tjT and are connected by field 
operator, i.e. 
where è is a number that plays the role 
of the order parameter* The S-®atrix can be 
easily calculated* If the external particles 
are considered as pomeron sources, located 
at % and ^ t respectively ( H 1 - ^ - * ^ 
is the total rapidity) and with structures 
given by | ( C ) i % ( & ~ ^  respectively 
( total impact parameter), then 
where u is the collective excitation 
frequency ( i.e*, the continuum of 
fig.2^E<i* (11) shows an asymptotic^scattering 
amplitude described in terms of a 6 independeni 
positive and factorlzed opacity. The structure 
of the spectrum ( fig.2) is similar to that of 
the I sing model - related to a *P - theory -
given by eq. (8) but with *l p « (±1,0,0), 
Q 
However the structure of the two lower lying 
states appearing for ^ ^ is very different. 
Indeed, in the Ising case none of them is the 
original vacuumj in both of them the fields 
would have non vanishing expectation values 
and they would not be connected to each other 
by field operators ( zero non diagonal field 
matrix element). This last property is the one 
that determines the spontaneous symmetry 
breaking of the ^ theory ( - Y symmetry) 
in the sense that the two vacua, being 
completely disconnected, define two orthogonal 
Hilbert spaces any one of them being equally 
good. In our case, there is only one Hilbert 
space. The vacuum does not change structure at 
&c , what happens is that for <1 
a zero gap state appears. To understand the 
If we construct a (box) state made up of &
 0 
everywhere but in an interval in which.we have 
fig.3), i.e., *o ^ 
v>Tr» 
